The mammalian ultraviolet response is triggered by activation of Src tyrosine kinases.
Exposure of mammalian cells to DNA-damaging agents induces the ultraviolet (UV) response, involving transcription factor AP-1, composed of Jun and Fos proteins. We investigated the mechanism by which UV irradiation induces the c-jun gene. The earliest detectable step was activation of Src tyrosine kinases, followed by activation of Ha-Ras and Raf-1. The response to UV was blocked by tyrosine kinase inhibitors and dominant negative mutants of v-src, Ha-ras, and raf-1. This signaling cascade leads to increased phosphorylation of c-Jun on two serine residues that potentiate its activity. These results strongly suggest that the UV response is initiated at or near the plasma membrane rather than the nucleus. The response may be elicited by oxidative stress, because it is inhibited by elevation of intracellular glutathione. Using tyrosine kinase inhibitors, we demonstrate that the UV response has a protective function.